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TOM TAT LUAN AN

Phan tich hoc tap tu dong dang tré thanh mot chu dé quan trong trong
cong dong giao duc, trong d6 can cac hé thdng hiéu qua dé theo doi qua trinh
hoc tap va cung cap phan hdi cho gi4o vién. Nhitng tién bo gan déy trong cam
bién thi giac va phuong phap thi giac may tinh cho phép theo ddi tu dong hanh
Vi Va trang théi tinh cam caa ngudi hoc & céc cap do khac nhau. CAc trang théi
cam xtc cia ngudi hoc nhu thich thd, mét moi va béi réi duoc xac dinh tu dong
tir biéu hién trén khudn mat va trang thai cha ¥ duoc tinh toan tir cac dau hiéu
thi giac khac nhau nhu nhin khuén mit va tu thé hinh thé. Hiéu duoc hanh vi
cua nguoi hoc gitip nha treong cai thién chuong trinh dao tao, méi truong hoc
tap, trang thiét bi v.v. Bén canh do, ciing gitip giao vién cai thién bai giang, giao
trinh va phuong phap giang day. Tir d6 nang cao hiéu suat cho ngudi hoc, nham
ngan chan sy sao lang, chan nan ciing nhu tinh trang bo hoc.

Y tudng cong viéc cia Luan an: |4 sir dung mot camera dé thu thap di
liéu hanh vi cua ngudi hoc. Sau dé, str dung mot s6 ky thuat trong xir ly anh dé
trich xuét va xtr Iy cac khung hinh trong video. Ttr cac khung hinh nay, budc
tiép theo Luan an lya chon va xac dinh cac dic diém c6 y nghia dé danh gia
mtc do tham gia mot cach hiéu qua nhu trang thai dong/ma ciia mat, biéu hién
trén khudn mit, tu thé hinh thé v.v. théng qua cac Ky thuat dya trén nén tang
thi gidc may tinh.

Nhu di trinh bay & trén, cac dic diém cd thé danh gia mic d6 tham gia
ctia nguoi hoc bao gom: trang thai dong/md mét, biéu hién trén khudn mat, tu
thé hinh thé. Tuy nhién, Luan &n lya chon ky thuat danh gia dua trén trang thai
dong/ma cua mit va cac biéu hién trén khudn mat dé thyc hién. Ly do, hai ky
thuat nay mic du da cé nhiéu cdng trinh nghién ciu tuy nhién van con nhiing
han ché nhét dinh khi trién khai vao méi truong thyuc té. Do d6, Luan an gop
phan giai quyét mot phan trong nhitng han ché nay.

Két qua Luén 4n dat dwoc 1&: (1) Cong trinh danh gia mirc d6 tham gia
cua ngudi hoc dya trén trang thai dong/mo ciia mat; (2) Mot k§ thuat cai tién
phéat hién trang thai caa mat. K§ thuat ndy phu hop cho moi dbi tuong vei
ngudng duge xac dinh tu dong ma khong phai phu thugc vao mot ngudng ch
dinh nhu cdc cong trinh trudc d6 da cong b. (3) Ky thuat phan ra biéu cam
thanh phan co ban. Vi trén thyc té cac biéu cam ctia nguoi hoc duoc bleu dién
hén hop tir nhitng cam xuc co ban, ma dit liéu huan luyén bi han ché vé cam
xuc hdn hop, do d6 can phan ra dé nang cao d¢ chinh xac cho mé hinh nhan
dang ciing nhu hiéu rd chi tiét cac cam xuc caa ngudi hoc.
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CHUONG 1
MO PAU

1.1  Phat biéu van dé

Toan cau hoa va thay doi cong nghé tro thanh xu hudng phat trién khong
ngimg trong nhiéu nim qua da tao ra mot nén kinh té toan cau méi “lay sirc
manh tir cong ngh¢, nang lugng tur thong tin va cheo lai bang kién thuc”. Sy hoi
nhap ciia nén kinh té toan cdu mdi nay da ngam khang dinh mot cach nghiém
tic cho tinh chat va vai tro cua gido duc. Vi the viéc hoc da tré nén vo cung
quan trong, day 1a chiéc cau ndi tri thirc voi mdi ngudi. Nén tang tri thire da do6i
moi va bién doi xa hoi cua ching ta, da thay d6i hoan toan cach m01 nguoi suy
nghl lam Vlec va song Ngoai ra, tri thuc cling tao ra moi truO’ng song tbt dep
va gin ket moi nguoi gan glii v6i nhau hon. Do do, c6 thé khang dinh rang viéc
hoc co tam quan trong rét 16n d01 voi m01 ngudi, nd 1a tién dé quyét dinh dén
sy ton tai, hoa nhap va phat trién ciia m01 nguoi trong xa hoi.

Viéc hoc tap cua mdi nguoi can ¢ thoi gian va nd luc bén bi dé hoan
thanh. Cung vé6i quan diém d6, cac nha khoa hoc da dwa ra tim quan trong cua
viéc nd lyc lién tuc dé hoan thanh nhiém vu hoc tap [1]. C6 nhiéu yéu t6 anh
hudng dén két qua hoc tap ciia ngudi hoc nhu: méi trudng gido duc, chuong
trinh hoc, gio hoc, co so ha tang, cac vin dé vé tai chinh [2] [3] va mot van dé
cuc ky quan trong khac d6 chinh 1a hanh vi ctia nguoi hoc [4] [5]. Do do, trong
bat ky hé thong gido duc nao, su tham gia va tip trung cua ngudi hoc 1a chia
khoa dé thanh cong trong hoc tap.

Pé danh gia mirc d6 tham gia ctia ngudi hoc, theo phuong phép truyén
théng, giao vién thyc hién cac cudc khao sat dé thu thap thong tin mot cach tha
cong bang cach phong van truc tiép ngudi hoc hodc dé ngudi hoc tu bao cao
riéng mirc d6 ctia ho vé sy thich tha hay nham chan thong qua biéu mau khao
sat dugc thiét 1ap san [6]. Cac phuong thic ndy dugc can thiép boi ngudi va chi
phu hop véi quy mé 16p nho vi tiéu ton rat nhiéu thoi gian va cong stc.

Ngay nay, cong nghé da tré thanh mot cong cu thiét yéu dé hd trg nguoi
hoc va gido vién véi nhiing trai nghiém gido duc hi¢u qua hon. Bén canh do, hé
thdng quan 1y hoc tap (Learning Management Systems - LMS) ciing ra doi va
dong mot vai tro quan trong trong cac mo hinh giang day gido duc dai hoc [7].
Diédu nay da mo ra hudng nghién ciru méi lién quan dén viéc phén tich hanh vi
cua nguoi hoc trong hé théng LMS, nham tim kiém cac mau hoc tap dé cai thién
phuong phap giang day cua gido vién cling nhu qua trinh hoc cho nguoi hoc.

Mat khac, tac dong manh mé cua dal dich COVID-19 da gay anh hudng
dén cac hoat dong trong cudc song ciia mdi ngudi trong do6 c6 gido duc. Diéu
nay budc cac hé thdng gido duc phai chuyén tir hinh thirc hoc truyén thong sang



hinh thirc hoc tryc tuyén [8] [9] [10]. Cho dén thoi diém hién tai, tuy dai dich
da duoc kiém soat va khong con bung phat manh, nhung nhiéu truong dai hoc
van dang két hop ca truyén thong va tryc tuyén (Blending Learning). Pi¢u nay
d3 tao ra su phong phu khong nging vé dir liéu day-hoc trong moéi truong truc
tuyén. Mot van dé quan trong trong hoc tap truc tuyén la sy twong tic ctia nguoi
hoc véi cac hoat dong giao duc cia ho, vi lo ngai vé ty 1€ bo hoc cao trong cac
khoa hoc truc tuyén [6]. Tuy nhién, hau hét cac hé thong hoc tap hién tai khong
¢6 cac chi bao / bo phat hién murc do tuong tac [10]. Do d6, dé hiéu rd ban chat
cta dit liéu, cu thé 1a phuong phap gidng day va hanh vi hoc tap thi viéc phan
tich va danh gia sy tham gia ctia nguoi hoc da trd thanh mot trong nhiing chi sb
quan trong dé do ludong chat lwong giang day cia gido vién va hiéu suit cua
nguoi hoc.

Ngoai ra, theo quan diém cua tac gia, mot hé thdng danh gia mirc d6 tham
gia ctia ngudi hoc ¢6 thé giup nha quan 1y gido duc hiéu & dwoc hanh vi cua
nguoi hoc. Tu do giup ho cdi thién moi trudng hoc tap, co so vat chét, chuong
trinh dao tao va tao diéu kién tdt cho nguoi hoc dé ngan ngura tinh trang nhu 1a
b6 hoc. Mt khéc, thong qua hanh vi clia ngudi hoc, gilp giao vién cdi tién
phuong phap giang day nham nang cao hiéu suit cho ngudi hoc. Do d6, dé gop
phan nang cao chét luong day-hoc, tac gia chon nghién ctru dé tai “Mét so ky
thudt nhin dang biéu hign khuén mdt phuc vu dinh gid sw tdp trung cia
nguwoi hoc” dé thuc hién luan an nay.

1.2 Tinh cap thiét cia luan an

Phén tich hoc tap tu dong 1 van dé rat can thiét trong linh vuc gido duc
va dao tao. Pac biét 1a trong bdi canh ¢6 nhiéu khoa hoc hodc hé théng hoc tap
tryc tuyén ngay cang gia ting. Diéu nay dit ra thach thic cho gido vién khi
giam sat hanh vi hoc tép cta nguoi hoc trong cac 16p co sO lugng 16n hodc trong
cung mot giao dién man hinh véi 16p hoc truc tuyén. Do d0, két qua nghién ciru
ctia ludin 4n 13 co s& rat quan trong gitp cho nha trudng va gido vién nam bat
kip thoi tinh hinh hoc tap ctia ngudi hoc. Tir d6, c6 nhimng diéu chinh hop 1y vé
quy ché hoc vu, cai tién chuong trinh dao tao, gi4o trinh, bai giang va phuong
phap su pham nham nang cao chit luong gido duc va két qua hoc tap cho ngudi
hoc, dong thoi dap Gmg nhanh chéng véi nhimg thach thirc méi trong nganh
gi4o duc.

1.3 Muc tiéu nghién ciru

Muc tiéu ctia Luén 4n 1a nghién ctru bai toan danh gia sy tap trung cua
nguoi hoc. Tir d6, dua ra mot sé van dé danh gia co thé giai quyét thong qua
hinh anh dya vao cac ky thuat nhan dang biéu cam khu6n mat, thira ké cac két
qua hién c6 va cai tién ching nhdm nang cao chét lugng cho bai toan danh gia.
1.4  Doi twgng, Pham vi, Phwrong phip

a) Déi twong nghién ciru



Cac k¥ thuat xur Iy hinh anh va xtr 1y video lién quan dén phat hién va
trich chon cic diém dic trung trén khudn mat nguoi.

Céc ky thuat danh gia sy tham gia dya trén phan tich anh trang thai mat,
biéu hién trén khudn mat.

b) Pham vi nghién ciru

Luan 4n tap trung vao nén tang thi gidc may tinh dé phat trién ky thuat
danh gia sy tap trung dua trén hanh vi déng/mé mét va biéu hién trén khudn
mat cua ngudi hoc.

C) Phwong phdp nghién ciru

Phuong phéap nghién ctru dugc ap dung 1a nghién ctu ly thuyet nhiing
cong trinh da cong bd va két hop véi thuc nghiém. Cac van dé can giai quyét
lién quan dén cac giai thuat va Iy thuyét xtr 1y anh va d6 hoa may tinh dugc
thyc hién trén phan mém may tinh véi du vao 1a cac thong tin thu nhan dwoc
tir thue té. Qud trinh dugc tién hanh dya trén viée tim hiéu tai liu, cai dat thir
nghiém sau d6 danh gia két qua thuc nghiém va cai tién nham nang cao chat
lugng.

1.5 Doéng gop caa luin an

Dé xuat ky thuat phan ré biéu cam thanh phan co ban trén khudn mit. Do
trong qua trinh hoc, ngu(‘ri hoc ludn ludn tiép nhan nhiing thong tin tir giao vién,
ban be, tdc dong tir mOi truong v.v. Vi vay, cam xtic cua ngudi hoc ¢ moi thoi
diém xay ra khac nhau, ¢ thé 1a hdn hop hodc don 1& nén cam xtc ciing thé
hién nhiing bién dang twong tng.

Pua ra phuong phap danh gia mic d6 tap trung cia nguoi hoc dya trén
trang thai dong/mé cua mat voi dir liéu dau vao 1a video va viée phan tich danh
gi4 dugc thuc hién trén timg sinh vién trong sudt qua trinh hoc tap. Qua d6 co
thé giup cho giao vién c6 nhimg diéu chinh hop 1y hon vé gi4o trinh, bai giang
va chién lugc giang day nham nang cao hiéu suat cho ngudi hoc.

Do tinh chit déc trung ve mat ciia mdi ngudi 1a khac nhau, dan dén do
cao va do rong ciia mat & moi ngudi ciing khac nhau. Nén khi s dung mot
ngudng cb dinh dé xac dinh trang thai dong/md cua mét 1a khdng phu hop va
thiéu chinh xéc. Vi vy, Luan &n cai tién ky thuat phét hién trang thai dong/mo
clia mat véi ngudng duoc xac dinh tu dong pht hop cho moi dbi twong nham
nang cao do chinh xac khi phat hién.

1.6 Bb cuc cia luin an

B4 cuc cua Luan &n bao gém nhiing phan nhu sau:

Chuong 1: La chuong mé dau, trong chuong nay Luan &n gici thigu khai
quat v& y nghia cia ndi dung nghién ciru, gidi thiéu bai toan va cach giai quyét
van d&. Bong thoi néu khai quat nhitng déng gop cua luan an.

Chuong 2: La chuong tong quan, trong chuong nay Luan &n trinh bay
cac van dé lién quan dén danh gia su tap trung nham lam nén tang cho viéc xay
dung cac ky thuat duoc dé xuit trong cac chuong sau.



Chuong 3: Nhan dang biéu cam thanh phan khuén mat. Trinh bay ky
thuat danh gia su tap trung cia nguoi hoc dua trén biéu hién trén khubén mat va
dé xuat mot ki thuat phan ra biéu cam thanh phan co ban trén khuén mat cua
nguoi hoc.

Chuwong 4: Nhan dang biéu cam hanh vi khuén mat. Trinh bay k¥ thuat
déanh gié sy tap trung ciia ngudi hoc dua trén trang thai dong/mé cua mat va cai
tién ky thuat phat hién trang thai dong/md ctia mat véi ngudng duoc xac dinh
tu dong, pht hop cho moi ddi tugng.

Chuwong 5: Trinh bay tong két lai nhitng noi dung nghién ctru di dat duoc
ctia Luan 4n, dong thoi dé xuat cac hudng nghién ciu tiép theo cua Luan an.

CHUONG 2
TONG QUAN VE PANH GIA SU TAP TRUNG CUA NGUOI HQC VA
BAI TOAN NHAN DANG BIEU CAM KHUON MAT

2.1 Téng quan vé danh gia sw tap trung ciia ngudi hoc
2.1.1 Y nghia sy tap trung

Trong gi&o duc, su tap trung thuong duoc st dung dé mo ta ngudi hoc
san sang tham gia vao céc hoat dong thuong ngay cua trudng, chang han nhu
tham gia nghiém tic trong 16p hoc, ndp bai tap dwoc yéu cau va lam theo hudng
dan cua gi&o vién trong 16p. Theo [4] [11], c6 ba yéu t6 chinh gép phan vao qua
trinh tap trung caa nguoi hoc bao gém: hanh vi, nhan thirc va cam xuc. Hiéu rd
hanh vi ciia ngudi hoc trong qué trinh tham gia vao 16p hoc, n s& cung cip
théng tin hiru ich cho méi truong giao duc nhu sau:

(i)  Poi véi nha quan ly gido duc: Cai thién méi trudng hoc tap, co

s& vat chat, chuong trinh dio tao va tao diéu kién t6t cho nguoi
hoc dé ngan ngira tinh trang nhu 13 bo hoc.

(i) Dbi vei giao vién: cai tién  phuong phap giang day, gido trinh, bai
giang dé nang cao hiéu suat cho ngudi hoc

2.1.2 Céc yéu té danh gia sw tap trung

Céc nha nghién ctru dua ra nhitng giai phap dé theo ddi va danh g‘ié su
tap trung ciia ngudi hoc khi tham gia hoc tap. Nhin chung cac gidi dap deu c6
su twong dong va theo [4] [11] cac yéu td nhan biét sy tham gia dugc cac nha
nghién ctru xac dinh chia ra ba loai: (1) Hanh vi, (2) nhan thirc va (3) cam xuc.



2.1.3 Phuwong phap danh gia sw tap trung

Mét ) nghién ctru vé phat hién su tham gia da duoc cic nha nghién ctu
cong bo va dugc chia thanh thanh ba loai chinh: ty dong, ban tu dong va thu
cong [6].

Panh gia sy tap trung

h 4 v v
Tu dong Ban ty dong Thu cong
Phan tich d licu | pp: oi4c may tinh| by Khéo sat Tu béo cdo
cam bién

—>| Biéu hién trén khuén mit |

—>| Ci chi va tu thé |

—>| Trang thai ctia mét |

Hinh 2.1 Phan loai cac phuong phap phat hién sy tham gia [6]
2.2 Bai toan nhan dang biéu cam khudn mit
2.2.1 Biéu cam khudn mit
2211 Giéithigu

Nghién ctru cua Ekman [12] chi ra rang c6 sau biéu cam khuon mat nhat
quan, turong ng v4i SaU cam xuc co ban la vui, buon, gian dir, ngac nhién, ghé
tém, va s¢ hai.

2.2.1.2 Pon vi hanh dong trén khudén mat

Theo [12] ¢6 sau muoi bon don vi hanh dong duge ma hoa cac chuyén
dong trén khudén mat khi nét mat tao ra mot cam xvtc cu thé. Trong phu luc 1
cua Ludn an mo ta dﬁy da danh sach cac don vi ctir dong ctia FACS. Hinh 2.2
minh hoa mét sb don vi biéu hién trén khu6n mit.

#8 A @7

AU1 AU

Nhuén Iong may phén Nhuén 16ng may phén Nhuén mi mét phia trén
trong ngoai




L=l v=d & 2P

A‘Ul3 AU23 AU25 AU44
Phong ma Bim chat moi Téch moi trén va mdi dudi Liéc mit

Hinh 2.2 M6t sb vi du vé AU [13]
2.2.2  Nhan dang biéu cam khuén mat

Cac thanh ph?m trén khu6n mit hodc cac diém dic trung trén khuon mat
dugc trich xuét dé tao thanh mét vecto dic trung dai dién cho dang hinh hoc
ctia khuon mit. Mot trong nhimg phuong phép thanh cong nhét dua trén hinh
hoc 1a M6 hinh ngoai quan tich cuc (Active Appearance Model - AAM). Vi
cac phuong phéap dua trén ngoai hinh, cac bd loc hinh anh, chiang han nhu Gabor
wavelet, Mau nhi phan cuc bo (LBP) dugc ap dung cho toan b khuén mét hoac
céc viing cu thé trong anh dé trich xuat mot vecto dic trung.

2.2.3 M@t sé cach tiép can trong danh gia sw tap trung cia nguoi hoc
dwa vao biéu cam khudn mat

Trong linh vuc gido duc, phan tich cdm xuc cia nguodi hoc da thu hut
duoc sy quan tam 16n trong nhiéu thép ky qua vi n6 gin lién véi hiéu qua hoc
tap va két qua gido duc. Viéc danh gia trang thai tham gia ctia nguoi hoc dua
trén cam XUc ctia ngudi hoc s& gidp ich rat nhiéu cho gi&o vién. Do d6, viéc tu
dong nhan dang trang thai cdm xuc cua nguoi hoc trong qua trinh hoc tép la
diéu dang mong doi. Phan tich nét mit 1a mot trong nhimg phuong phap déanh
gia ty dong cac trang thai cam xuic clia nguoi hoc trong hoat dong gido duc mot
cach hiéu qua. Nhiéu nha khoa hoc da dua ra nhiéu phuong phap dé danh gia
su tap trung clia nguoi hoc dwa trén cam xuc, gdm c6 2 hudng tiép can: xam
nhép va khong xam nhap.

Phwong phap xdm nhap: nguoi hoc duoc gan tryc tiép cac thiét bj dé
do cac tin hi¢u sinh ly nhu dién ndo do (EEG) [14]

Miec d4 tap trung dwa trén nhan thiec

Bién cuc thu nhan tin hiéu
dién nio dbd

Thu nhan tin higu X ly div ligu

Xar Iy tin
higu nhigu

x8

B0 phan loai nhan
thirc dwra trén May
vecto tra

Khai xi¥ Iy tin
hiéu nhén thirc

B4 chuyén déi Khoi x I tin
tin hiéu Analog higu cam xic
Mirc d¢ tap trung dwa trén cam xic

Hinh 2.3 Kién tric hé théng danh muc d6 tham gia ciia ngudi hoc dya trén tin hiéu
EEG [14]

tin higu nhigu

Loai bo

L| Trich xudt
dac trung

B phéan loai cam
xlc dwa trén May
vecto tua




Phuong phap khong xam nhap sir dung cac ky thuét cua thi giac may
tinh dé phan tich dit liéu hoc tap. Mot sb cong trinh tiéu bicu dugce dé xuat nhu
[15] [16] [11].

May it oty N | 3
ghi hinh - % % New =R Yy
I = =, = = g &
Thu th p dik lidu Trung ta ”: . BB 3 -
pspiiay rung tam ‘ i i — ) . F 2
leu trie | e i Ef;g ! Phat hién khudn mét va
dirligu e R trich xuét dac trung
Mang noron tich chap 9
Dénh gid mirc 66 tap trung dua trén cam xic
i = hoac cac hanh vi trong I6p hoc
Gido vien Nguoi hoc 0
‘; ¢ e a e
Lép hoc - Knéng tp trung
Q ﬁ !’ ?

Hinh 2.4 Kién tric h¢ théng danh gia mirc d6 tham gia dya trén thi giac may tinh [17]

CHUONG 3
NHAN DANG BIEU CAM THANH PHAN KHUON MAT

3.1 Panh gia sy tap trung dwa trén biéu hién trén khuén mat
3.1.1 Kién trdc mé hinh

Kién triic cua hé thong duya mé hinh VGGNet [18] dwoc mé ta nhu sau

[ ] convzn+ReLU ] MaxPooling [ Fiatten [ pense + ReLU Dense + Softmax
Block 1 Block 2 Block 3 Block 4
A A

Anh ddu 1
f—Jﬁ" RS

T L NS

(48x48x32) (24x24x64)  (12x12x64) (12x12x128) 6x6x128) (4608.1)  (1024.1) (7.1)
(48x48x3) (24x24x32)

Hinh 3.1 Kién trac mé hinh nhan dang biéu hién trén khudn mat

3.1.2 DPanh gia thuc nghiém
3.1.21  Co sé dir ligu thuc nghiém

Tép dit ligu FERC-2013 [19] dugc gidi thidu tai hoi nghi qudc té vé hoc
may (ICML) vao nam 2013 va la tép dir liéu chuén dugc dung trong cudc thi
vé thach thirc nhan dang bi€u cam trén khuoén mat. Trong tap dir liéu nay cd
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hon 35.000 anh. Trong d6: Tép di liéu dung dé hudn luyén 1a 28.709 4nh va
dung cho viéc ki€ém tra 14 7.178 anh, cho 7 loai biéu cam khéc nhau trén khuon
mat nguoi.
3.1.2.2
Bang 3.1 Két qua chay thir nghiém trén tap dir li¢u ciia FERC-2013

Phuwong phip danh gia va két qua thwc nghigm

Precision Recall F1-score
Tuc gian 0.56 0.58 0.57
Ghé tom 0.67 0.56 0.61
So hai 0.52 0.39 0.44
Vui 0.84 0.87 0.85
Budn 0.51 0.57 0.54
Ngac nhién 0.78 0.78 0.78
Trung lap 0.61 0.62 0.62

3.1.3 Phan loai tap trung

a) Chi sb tap trung — Concentration Index (ClI)

Sy tham gia ctia ngudi hoc c6 thé duge do luong bang cach phan tich
trang thai tinh cam ctia nguoi hoc (nhu tdm trang va cam xuc) dya trén cac biéu
hién trén khudén mat dé€ udc tinh mirc d6 tham gia tong thé ctia nguoi hoc. Chi
s0 do luong murc do tap trung dugc thé hién nhu cong thirc sau:

Cl = DEP * EW (3.1)

Trong do:

DEP (Dominant Emotions Probability): X4c xuét cam xtic chi phoi, 1a
gia tri the hién cam xuc trén khudén mat dugc dy doan tr mo6 hinh nhan dang.

EW (Emotion Weight): Trong s6 cam xuc, 1a gi4 tri mo ta mirc do trang
thai cam xuc cu thé phan anh mure d6 tap trung ctiia nguoi hoc tai thoi diém nhat
dinh. Gia tri nay nam trong khoang tir 0 dén 1, dugc trinh bay bai [20] [21].

Bang 3.2 Cam xc va trong sd tuong tng [20] [21]

STT | Cam xiic Trong sé (EW) Cl
1 Trung lap 0.9 (DEP *0.9) * 100
2 Hanh phuc, vui mung 0.6 (DEP * 0.6) * 100
3 Ngac nhién 0.6 (DEP *0.5) * 100
4 | Budn 0.3 (DEP *0.3) * 100




STT | Cam xiic Trong s6 (EW) Cl
5 Ghé tom 0.2 (DEP *0.3) * 100
6 | Tuc gian 0.25 (DEP * 0.25) * 100
7 S¢ hdi 0.3 (DEP *0.3) * 100

b) Phan loai

Theo cong trinh [20] [21], su tham gia ctia ngudi hoc dugc chia thanh 3
loai: Khong tap trung, tap trung thép, tap trung cao dugc dinh nghia 1a mac d6
gan két cam xtc cua nguoi hoc khi nghe giang va duoc phan loai thanh ba muc
tuong ng Véi C4c cam xuc co ban sau:

Khong tap trung, CI < 20%
f(Cl) ={ Téap trung thdp, CI € [20%, 50%]
Tap trung cao, CI € (50%, 100%]

3.2 Ky thuit phan ré biéu cam thanh phan co ban

3.2.1 Phuwong phap thuc hién
3.2.1.1  Mb hinh téng hep 3D

Céac bién thé ciia md hinh 3D duoc thé hién dudi dang sau:

s=m+2ai*ei (3.3)
i=0

Trong do:
- s labién thé ciia m6 hinh duoc tong hop;
- m l1a model pattern, c6 thé hiéu 12 model can bang giita cac bién
dang;
- e; 1a md hinh offset twong ung véi bién dang i;
- a; 1a trong luong g voi bién dang i;
- nlasd loai bién dang cua md hinh.

3.2.1.2  Bai toin binh phuong toi thiéu

Trong bai todn nay, muc tiéu la ude lwong mot tap hop cac mod hinh co
ban, nghia 1a tinh toan m Va e;. Ching ta can tap dit liéu dau vao cia cac bién
thé s va cac gia tri trong s6 ; twong tng v6i timg bién thé. Tap dit liéu dau vao
dugc mo hinh héa theo cong thie trén dudi dang ma tran nhu sau:

S=M+AE (3.4)

Trong do:

- S1atap cac mau du vao, S 1a ma tran NxL.
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- M Ila mot ma tran NxL
- Alatrong s6 bién dang Nxn cua ma tran.
- E 12 mot ma tran nxL la cdc md hinh bu.
Néu M 1a gia dinh, cong thirc (3.5) s& tra vé:
S-M=AE (3.5

3.2.2 Thuat todn phan ra

Pauvao: S, A Piura:m, E

M = duplicate (m, N)
zero_init (E_new)
solve_nnils (5-M A, E_new)
zero_init (m_new)

M new=5-A*E_new

m_new = average (M_new)

El = distance (E, E_new)
E2 = distance (m, m_new)

Hinh 3.2 Luu d giai thuat phan ra

3.2.3  Két qua thuc nghiém

bé giam anh hudng cia mdt yéu t khac, thir nghiém da duoc tién hanh
trén dir lidu ciia mot ngudi cu thé. Nhu vy, trong phép thir, dau vao 1a tap hop
cac mo hinh 3D ciia khudn mit véi cac trong sd trong ing cac mue do cua ting
loai biéu cam va dau ra 1a mo hinh khudén mit ngudi va mau bu cho ting biéu

cam cu thé.



Hinh 3.3 Téng hop mot s6 khuon mat ngéu nhién

0.175 4
—— Error1l

0.150 4 —— Error 2

—— Total error
0.125 4

0.100

Error

0.075

0.050

0.025 4

0.000

Epoch
Hinh 3.4 Tién trinh xir ly
Trong qua trinh thir nghiém, ca md hinh mau va mé hinh b6 sung déu hoi
tu va duoc hién thi véi sai s0 1€ch ti€m cén bang 0 sau hon 200 vong 1ap. Cac
két qua sau d6 dugc ap dung dé tong hop ngau nhién moé hinh khuén mat. Tai

bude tong hop, mdi gia tri trong tap trong s6 biéu thirc duge 1y ngiu nhién
trong doan [0, 1].

CHUONG 4
NHAN DANG BIEU CAM HANH VI KHUON MAT

4.1 Panh gia sw tap trung dua trén trang thai mat

e Xéc dinh Uére lrgng Dénh gid sy
=] - B~ E-EA

H1nh 4.1 So d6 ludng danh gia sy tap trung
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411 Co sé ly thuyét cha ky thuat danh gia

Mtc do budn ngu duogc udc luong dua trén cac yéu td khac nhau, chéng
han nhu ty 1é khung hinh va thoi lugng dong ciia mat. Ung véi mdi mire do s¢
co nhiing biéu hién, hanh vi va thoi lugng mét dong twong u’ng Ngoai ra yéu
t6 mit dong nhanh  hay cham cting dugc quan tim xem xét. Déi voi nguoi thirc
gidc/tinh tdo thi mit dong va ma rat nhanh. D6i voi ngudi trong tinh trang budn
ngt thi méit c6 xu huéng dong cham [22].

Hinh 4.2 Thoi gian mat mé dén khi mat dong hoan toan

Trong Hinh 4.2 dya trén dit liéu Talking Face! véi may anh ghi hinh 1a
241ps, trang thai mat dong hoan toan xay ra tai frame thir tu. Do d6 thoi gian
dong mat hoan toan la:

Nframe * 1000
fos

Teye_cosed =
Trong do:
Nframe 12 56 lugng khung hinh mit mé dén mat déng
- fps (frames per second) la sé luwgng khung hinh trén mdi gidy
Nén theo (4.1) giatri Toye ciosea = (4 * 1000) / 24 ~170 ms
Trudce khi thyc hién uéc lugng mirc d6 budn ngu, budce tién xt 1y cua ki
thuat 1a loai bé nhiing doan video CO mét dong nhanh (Teye ciosea < 170ms)
xem cong thirc (4 1) va thoi lugng mat dong ngdn (duration < 1s), nhimg doan
nay hanh vi dién ra nhanh khong anh hudong dén qua trinh tham gia nén dugc
xem xét la tap trung. Ky thuat chi quan tam dén nhirng doan video cé mat dong

cham (Teye ciosea > 170mMs) va thoi lugng mét dong dai (duration > Is) (xem
Bang 4.1)

Bang 4.1 Su tuong quan giita mirc ¢ budn ngi va hanh vi [22]

Trang thai Thoi lwgng
Thirc gidc/Tinh tao (Khong budn ngu) <Is

1 https://personalpages.manchester.ac.uk/staff/timothy.f.cootes/data/talking_face/talking_face.html



https://personalpages.manchester.ac.uk/staff/timothy.f.cootes/data/talking_face/talking_face.html

13

Hoi budn ngi 1-2s
Ngu gat 2-3s hoac l1au hon
Bit dau gidc ngi >4s

Duya vao mirc d6 va hanh vi & Bang 4.1, Luan an xay dung luat xac dinh
murc do buon ngt nhu sau:

Bang 4.2 Luat xac dinh mirc d6 budn ngu

Mirc d Piéu ki¢n

Thirc gidc/Tinh tao EAR > 0.2

Hoi budn ngi EAR < 0.2 AND Duration € [1s, 2s)
Ngu gat EAR < 0.2 AND Duration € [2s, 4s)
Cuc ky budn nga EAR < 0.2 AND Duration > 4s

Trong d6, EAR [23] 1a mtrc d dong/mo ciia mat dugc tinh theo ty 1¢ gilra
chiéu cao va chiéu rong ctia mét nhu sau:

llpz — pell + llps — psli
2|lpy — pall
Trong d6: Py, P2, P3, Pas Ps, Pe 12 cac toa 6 ctia mat

-
s

EAR =

(4.2)

Ps Ps

(a) (b)
(@) Ty 1¢ khung hinh ciia mat khi mg; (b) Ty 1é khung hinh ciia mat khi déng
Hinh 4.3 Toa d6 va ty 1€ khung hinh ctia mat

Sau khi tinh toan dugc gia tri EAR, theo [23], dé xac dinh mat dong hay
md, tac gia so sanh vai mot ngudng (threshold = 0.2) nhur sau:
M3t dong, EAR < 0.2
EAR) = .
f( ) { Mat mo, Nguwoc lai (4.3)
Dua vao Bang 4.2, Luéan an dinh nghia 4 16p thé hién muac do budn ngu

theo cdp d6 tir 1 — 4 va hai thudc tinh can xem xét 1a EAR va Duration (s). md
hinh quyét dinh mirc 46 budn ngt nhu sau:
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1 (Thikc gidc/Tinh tao)
2 (Hoibudn ngn)

3 (Ngiglt)

4 (Bit dau gidc ngi)

Hinh 4.4 M6 hinh u6c lugng mirc d6 budn ngi

4.1.2 Panh gia su tap trung dwa vao mire dd budn ngi

Dua vao bang Bang 4.3 luén an xay dung thang d6 danh gia su tap trung
cho hé thong gom 3 muc do

Bang 4.3 Muc d6 tép trung
STT Mikc d§ budn ngi Mirc do tip trung
1 Thirc gidc/Tinh tao Tap trung cao
2 Hoi budn ngi Tap trung thap
Ngu gat .
3 igu % —~ - Hoan toan mat tap trung
Bat dau giac ngu

Cach danh gia dwogc trinh bay chi tiét nhw sau:

Gid str qua trinh tham gia hoc tap cua nguoi hoc dugc moé phong nhu
Hinh 4.5 gom c6 nhi€u trang thai va xay ra ¢ nhitng thoi diém khac nhau

‘Tbegin Tenq

Hinh 4.5 M6 phoéng trang thai cua qua trinh hoc tap
Trong do
Thegin - Thoi gian bit dau hoc
Tena : Thoi gian két thuc hoc
1 - Thirc gi4c/Tinh téo
2 - Hoi budn ngu

3 - Ngu gat

L
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4 — Bit dau giac nga
Goi t, 1a tong thoi gian cua mirc d6 1 Va t,, t3, t, 1a tong thoi gian twong
ung cho cac mac do con lai.
Goi 1y, 15, 13, 1y, la cac ty 1€ twong ung cua cdc muc do ty, t,, t3, ty
Ty I¢ cua cac mirc do dugc xac dinh:

i )
7"1 - rz _—
Tend - Tbegin Tend - Tbegin (4 4)
t3 Ly '
T'3 = T4 =

Tend - Tbegin Tend - Tbegin

Murc do tap trung dugc xac dinh nhu sau:

Tap trung cao, x =1,
x = MAX (rl, 1,13 + T4,) = Tép trung thé'p, X =" (45)
Khong tip trung, x =13 + 1,
4.1.3 Thuét toan danh gia sw tap trung
a) Thuit toan 4.1: Danh gia sy tap trung cia ngudi hoc
Piu vao: Video qua trinh tham gia hoc tap ctia ngudi hoc

Piu ra: Mirc do tap trung clia nhimg ngudi hoc

Bat ddu

'1' list_learner = Thuit todn 4.2 (DATA)
Khéi tao:

list_learner_status =[]

n=len (DATA)

i=0

1< len(list_learner)

Bang

DATA: Video
qua trinh hoc tap

v

12 = list_learner[1] time [0] /n
r34 = (list_learner[1] time [1] + list_learner[i] time [2]) /n
rl=1-(r2-1r34)

!

r=max (rl, 12, 134)
obj_learner.engagement=r
list_learner status.add(obj_learner)

v
i=i+1 I Kétthic )

Hinh 4.6 Luu d6 danh gia sy tap trung clia ngudi hoc
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b)  Thuat toan 4.2: Tinh toan thoi gian tham gia hoc tap ciia nguoi hoc
Piu vao: Video qua trinh hoc tap
Piu ra: Thoi gian tham gia hoc tip cua nhitng ngudi hoc ¢ timg mirc do

( Batdau )

J' frames = exact_frame_wideo (DATA)
Khdi tao:
1=0
list_learner =[]
status = [Hoi budn ngi', Ngi git, 'Bat dau gidc ngi']

»|
1 < len(frames)

Bing

DATA: Video
qua trinh hoc tip

faces = detect_face (frames[1])
=0

[

Bing

eye_state = detect_eye_state (faces[j])
obj_leaner = {}

Pung |Ghl nhin khung hink mdt bdt
S dau déng
fr close=1
Sai

Theéi gian mdt dong tir khung hinh triede dén Hhung hinh hién tai
duration = ((vi tri khung hinh hién tai - fr_close) * 1000) / fps
t=0

Cdp nhdt thei gian dong mdr img voi
moi trang thai ciia ngudt hoc
oby_learner time[t] += duration
list_learner add(oby_learner)
fr close=0
duration = 0

Hinh 4.7 Luu db tinh toan thoi gian tham gia hoc tap cta ngudi hoc
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414 Thir nghiém

Luén &n thyc nghiém kiém tra cac muc tiéu da dit ra nhu: ude lwgng mic
d6 budn nga dua trén hanh vi dong/md mat va cudi cing 1a danh gia su tap
trung dya trén mic do budn ngu. Video dugc ghi nhan tai hai 16p khac nhau
trong gid ra choi nganh ky thuat tai trudng Pai hoc Lac Hong. do dai thir
nghiém cua mdi video 1a khodng 10 - 15 phdt.

Truwong hop 1

B
3

EAR - Eye Aspect Ratio
o
Time (seconds)
-]
s

o
N
N
=]
]

B
8

0
o 200 400 600 B0O Thiic gidc/Tinh tdo Hai budn ngl Ngul gat Bat dau gidc ngd
Time (second) Mic db budn ngis

(a) trang thdi dong/mé mdt (b) wéc leong mirc do buon ngii
Hinh 4.8 Két qua udc lugng mirc do budn ngu cia mot sinh vién

Trong d6 cac chi s6 dugc hé théng do chi tiét tir Hinh 4.8 nhu sau:

»  Thirc gi4c/tinh tio: 813.99s chiém 87.65%
= Hoi budn ngu: 29.22s chiém 3.15%
= Ngu gat: 49.65s chiém 5.35%
*  Cuyc ky budn ngi: 35.78s chiém 3.85%

Gia tri cao nhit cta cac mirc d6 1a 87.65% nén dua vao Bang 4.3 hé théng
ket luan doi tugng tap trung cao trong gio hoc xem Hinh 4.9
Danh gia: Tap trung cao
Bl Thirc gidc/Tinh tao
B Hoi budn ngl

mmE Ngu gat
B Bat diu gidc ngl

~[o]
555
\—[3354]

Hinh 4.9 Két qua danh gi4 sy tap trung ctia mot sinh vién

G
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Truong hop 2
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Thire gific/Tinh tho Hoi budn nad Ngiigit  BAt dau gidc ngd
Time (second) ¢ 9 b aena

Mirc dd budn ngl

(a) Trang thai déng/mé mdt (b) Ubc heong mike do buon ngii

Danh gia: M4t tap trung

I

Bz

Thuc gidc/Tinh tao
Haoi budn ngd

Ngu gat

Bat dau gidc ngu

(G

e

(c) Bdnh gid su tdp trung dwa trén mirc dg buon ngi
Hinh 4.10 Minh hoa két qua danh gia sy tap trung ciia mot sinh vién
4.2 Ky thuat phat hién trang thai dong/mé mit
421 Co sé ly thuyét ciia phwong phap can cai tién

Dé tinh toan ty 16 khung hinh cta mét, theo Hinh 4.11, mit cua ngudi
dugc biéu thi bang mot tap hop 6 diém, bit diu bang géc trai cua mit va duoc
danh dau theo chiéu kim dong hd. Mdi diém dai dién cho 1 toa d6 trong khdng
gian 2D v&i p, (x4, y1) va tuong tmg cho cac diém con lai tir p, dén pg.

P2 D3

— R . p—
Pe Ps

De Ds
@ (b) ,
(a) Ty I¢ khung hinh cuia mat mo; (b) Ty I¢ khung hinh cia mat khi déng
Hinh 4.11 Toa do va ty I&€ khung hinh cua mat
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Chiéu rong ciia mat 1a khoang céch giira diém p; va p, dugc xac dinh
nhu cong thuc (4.6) theo Euclid.

D(p1,ps) = \/(p1-x1 — P4-%4)? + (P1.Y1 — Pa-Ya)? (4.6)

Chiéu cao cuia mat la khoang cach giira cac cap diém (p,, pg) Va (ps,
Ps) dugC xéc dinh theo Euclid tuwong ty cong thirc (4.6). Cong thuc ty 1€ khung
hinh cua mat (ky hiéu: EAR - Eye Aspect Ratio) dugc xac dinh nhu sau:
D(p2,ps) + D(p3,ps)

2% D(p1,P4)

Vé6i: p1, P2, P3, Par Ps, D dai dién cho cac toa d6 tuong wng trén mat

- Vi mat tréi bao gom cAc toa do tir p3e dén p,,, Mét phai bao gom
cac toa do tir p,, dén py- tinh theo chiéu kim déng ho (xem Hinh

g8 ¢ @ - , @ @ s o 51 Land Maks Detected - o !
o7
4 gt
& .36.:1 &0’ L 42..47..4’45 o
&
¢ & *
.14
‘ .32,;3.34"5 ‘
.3 ‘5 .5 'll 1
‘3”0@ é,:?-“ éﬁ‘ X |
o .5 ey ° ¢
¢ o
¢ o
v g ¥

Hinh 4.12 68 diém dic trung trén khudn mat

K§ thuat nay van con han ché 1a phai so sanh véi mot ngudng cb dinh.
Vén dé nay khdng khai quat duoc hét tat ca ddi twong, nén khi so sanh véi
ngudng ¢ dinh dﬁn dén thiéu chinh xdc trong vai truong hop khi phat hién. Do
d6, Luan an dé xuat mot cai tién cho phuong phap nay la xac dinh ngudng ty
dong tuy vao dic trung mat ciia mdi ddi tuong.

4.2.2 Caitién ky thuat phat hién trang thai déong/mé mit dwa vao bién
thién ty I¢ khung hinh
Do kich thuéc cua doi mét khong giéng nhau giita ngudi nay véi nguoi
kia, vi vdy mot nguoi c6 doi mat to va mot nguodi ¢co d6i mat nho thi s€ khong
¢6 cung chiéu cao va cac gia tri toa 0. Pi€u nay dan dén sy thi€u chinh xac
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trong viéc xac dinh hanh vi dong/mé mit khi so sanh gia tri EAR véi ngudng

c0 dinh (EAR nam trong ngudng nao do thi mat s€ mdé hodc dong). B¢ cai tien

diéu nay, luan an dua ra giai phap xac dinh hanh vi dong/mé mat linh dong dua

trén do bién thién cuaa khung hinh chira mat tng véi moi ca nhan nhu sau:
Khung hinh chtra mit & trang thai binh thuong

D (Pz' p6)max + D(p3, ps)max

EAR = 4.8
Max 2 % D(p1,p4) (48)
Khung hinh chtra mét hién hanh
D (va pé)current +D (p3r ps)current
EAR = (4.9)
CURRENT 2 x D(p1,P4)

Gia sir hanh vi dong/md mat ddi véi nguoi 1a xay ra déng thoi ¢ ca hai
mat, nén ty 1€ khung hinh chira mat ¢ trang thai binh thuong va trang thai hi¢n
hanh duoc xac dinh lan luot nhu sau:

EARmax 1 + EARyax R
2

—_— EARcyrrent 1 + EARCyRRENT R
EARcyrrenT = - ) -

EARMAX =
(4.10)

Trong d6: EARyux ;.  laty 1¢ khung hinh binh thudng cua mt trai
EARyax g laty 1¢ khung hinh binh thudng cia mat phai
EARcyrrent 1 laty 1€ khung hinh hi¢n hanh cua mat tréi
EARcygrent g 12ty 16 khung hinh hién hanh caa mat phai

Cubi cung, dé ra quyét dinh mit dong hay mé, ky thuat so sénh gia tri

EARMAX VO"' glé. tl’1 EARCURRENT nhu sau
EARmax _ {EYE CLOSE, x <0 (4.11)

X = EARcyrrENT — 5 ~ L EYEOPEN, x>0
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4.2.2.1 Luu a0 giai thuat caa Blink detection+

( Batdau )—7/ Video ;

>
Ll
b

Video
chura ket thic?

Bung
Trich xuit |
khung hinh

Xac dinh cac tap Jiém _ Phat hién
clia mat dau méc trén khudn mat

Ly t7 12 khung hinh chi¥ nhat
 cia trang thai
mit binh theong (EAR, )

!

Phat hién Sai

khudn mit?

ry

EAR cyppent <= 12 EAR e

Tinh toan t7 1& khung hinh chi
nhit hién hanh Bung Sai
chira mat (EAR o)
Mt = Pong Mt = Mé

Hinh 4.13 Luu db giai thuét

4.2.2.2 Danh gia thir nghiém

Phuong phap Blink detection+ so voi phuong phap [23], [24] va [25] dya
trén bon tap dir liéu: Talking Face, Eyeblink8, HUST-LEBW va ZJU

Bang 4.4 Két qua thuc nghiém

Dataset SA EC TP FP FN Pre Recall F1-Score
Talking face 1 61 58 3 4 0.9508 0.9355 0.9430
Eyeblink8 1 38 35 3 2 0.9211 0.9459 0.9330

2 88 86 2 2 0.9773 0.9773 0.9770
3 65 63 2 1 0.9692 0.9844 0.9770
4 31 30 1 2 0.9677 0.9375 0.9520




Dataset SA EC TP FP | FN Pre Recall F1-Score

5 30 28 2 2 0.9333 0.9333 0.9330

6 41 39 2 1 0.9512 0.9750 0.9630

7 72 70 2 3 0.9722 0.9589 0.9660

8 43 40 3 2 0.9302 0.9524 0.9410

0.9528 0.9581 0.9550

HUST_LEBW 673 | 381 | 305 | 76 | 212 0.8005 0.5899 0.6790
yAlY) 80 264 | 253 | 11| 15 0.9583 0.9440 0.9510

Trong d6: SA: Mau, EC: S6 lugng mat déng, Pre: Precision

Biéu d6 cho thiy, Blink detection+ thuc hién hiéu qua trén tap dir liéu
Talking face, Eyeblink8, ZJU va kém hiéu qua trén tap dir liéu HUST LEBW.
Do tép dit liéu nay chira nhiéu thach thirc trong méi trudng ty nhién nhu deo
kinh ram, hinh anh nghiéng, v.v.

Bang 4.5 Két qua so sanh véi cac giai phap

Giai phap Tap dir liéu Precision Recall F1-Score

[23] Talking face - -

Blink detection+ Talking face 0.9508 0.9355 0.9430
[23] Eyeblink8 0.9430 0.9602 0.9520

Blink detection+ Eyeblink8 0.9528 0.9581 0.9550
[24] HUST_LEBW 0.8295 0.4927 0.6180

Blink detection+ HUST_LEBW 0.8005 0.5899 0.6790
[25] ZU 0.9558 0.9367 0.9460

Blink detection+ ZU 0.9583 0.9440 0.9510

Thong qua thye nghiém phuong phap dé xuét thyc hién c6 do chinh xdc
cao hon so voi cac phuong phap dé xuat trude d6. Phuong phap cho thdy rang
dwa trén diu mbc du dé uéc tinh chinh xac mirc ¢ déng/mé cia mit. Tuy nhién
phuong phap nay van con ton tai khuyét diém va thuc hién kém hiéu qua trong
tinh hung khi ma déi twong nghiéng dau qua trai hodc qua phai nhiéu, diéu
nay lam cho phuong phéap khong nhan dang dugc hoan toan khuén mat nén da
bd qua mot vai truong hop khi phat hién.
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CHUONG 5
KET LUAN VA HUONG PHAT TRIEN

Luén 4n da hoan thanh dugc muc tiéu nghién ctru da dé ra nhim muc
dich xay dung mot hé thong hd trg gido vién phén tich va danh gia sy tap trung
ctia ngudi hoc. Lun &n tap trung vao hanh vi va biéu cam ciia ngudi hoc dé
danh gia. He théng hoat dong nhu mét trg Iy cho qué trinh ra quyét dinh mot
cach ty dong. Luan an da hoan thanh viéc xay dung hé théng, truc quan hoa dir
lidu va da dat duoc két qua nghién ctru nhu sau:

(i)

(i)

(iif)

DPua ra phuong phap danh gia mac do tham gia ctia nguoi hoc dya
trén hanh vi dong/mé mat. Quy trinh danh gia su tap trung dugc
xem xét va phan tich trén ca qua trinh hoc tap cua nguoi hoc.
Trudce tién, ludn an danh gia trén ting thoi diém riéng 1€, sau do
tong hop lai va tinh ty 18 ctia mdi trang thai so voi ca qua trinh (vi
trong qua trinh hoc tip, ngudi hoc c6 nhiéu mirc d6 tham gia &
nhitng thoi diém khac nhau).

Cai tién ky thuat phat hién trang thai dong/mé ctia mét v6i ngudng
dugc xéac dinh linh dong phu hop cho moi dbi tuong. Do tinh chat
dic trung vé mat cua m01 ngudi 1a khac nhau, dan dén do cao va
do rong cua mat & mdi nguoi ciing khac nhau. Nén khi sir dung
mot ngudng ¢b dinh dé xac dinh s& khéng bao quét hét moi truong
hop.

K§ thuat phan ra biéu cam thanh phan co ban nhiam giai quyét van
dé vé khan hiém dit liéu huin luyén. Do trong qua trinh hoc, ngudi
hoc luén ludn tiép nhan nhitng thong tin tir gido vién, ban be, tc
dong tir mdi truong v.v. Vi vy, cam xtic ctia ngudi hoc & mdi thoi
diém xay ra khac nhau, c¢6 thé 1a hdn hop hoic don 1é nén cam xuc
cling thé hién nhiing bién dang tuong tmg.

Hudéng phat trién

Mic du lun 4n dd dé xuit két qua nghién ctru, tuy nhién van con tiém 4n
mot ) han ché. Do van dé giam sat hanh vi cua nguoi hoc dugc dat ra voi nhiéu
yéu cAu khét khe va chit ché, viéc danh gia can duoc xem xét va phan tich trong
sudt qué trinh hoc tap.

(i)

Han ché dau tién ciia luan &n bao gdm viéc thiéu theo ddi cac thong
tin hitu ich khac, ching han nhu huéng dau, gio tay phat biéu,
ngap... Nén k¥ thuat chua bao quat duoc cc tinh hudng trong hoc
tap
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(ii)  Thu hai la khong thé nhan dang tat ca cac diém mdc trén khuon
mit cho tat ca nguoi hoc vi 1y do bi che khuét mot phﬁn hodc do
ho xoay dau hudng khac, khong hudng vé gido vién, nén hé thong
khong co du dit liéu dé phan tich trong nhitng truong hop nhu vy,
do d6 dén dén thiéu chinh xac trong két qua.

Ttr nhitng nhugc diém trén, tac gia dé xuat y tuong két hop nhiéu yéu to
ma khong phai phu thudc vao mot phuong phap cb dinh, tir d6 ¢ co s¢ dé ra
quyét dinh tét hon chéng han két hop viéc dong mé mét dé phat hién budn ngu,
huéng dau dé phat hién tu thé ngdi hoc va biéu hién trén khudn mit dé danh
gid. Vi mdi phuong phap chay don 1é c6 kha ning bi giéi han trong mot s6
truong hop khi phan tich dir ligu.

Bén canh d6, dya trén két qua ban dau dat duoc tir cong trinh [CT2]
Trong tuong lai, Ludn 4n mong mudn xem x¢ét thém yéu té quy dao chuyén
dong cuia dau dya trén 10i thoai nhim danh gid sy tuong quan gitra cir dong va
n6i dung. Diéu nay c6 thé gitip chiing ta hiéu rd hon vé mdi quan hé gilta tdm
trang va hanh vi hoc tap ctia nguoi hoc. Qua dod, luén an cling hudng dén viéc
moé phong chén thyc vé cach ma ngudi hoc tham gia trong qué trinh hoc tap.
Bing cach theo doi va tai tao lai cac clr dong. Nghién ctru nay cho thay kha
nang tiém an trong viéc do luong su tap trung dua trén cac dau hiéu vé hinh
thai co thé. Didu nay c6 thé cung cip mot cai nhin sau hon vé tinh trang tim ly
va tinh hinh cta nguoi hoc trong thoi gian hoc tap.

Ngoai ra, Luan an nay con c6 hai diém can hoan thién nhu sau: (1) Do
cac phuong phap duoc cac tac gia khac cong bd khong thir nghiém trén dir liu
chuan ma thtr nghiém trén cac di liéu riéng ré duoc thu thap trong nghién ciu
ctia ho cho nén viéc so sanh tinh hiéu qua cua cac phuong phap dugce dé xuat
trong Luan an nay vai nhitng phuong phap khac gap khé khan; (2) quy mé va
dir lidu thir nghiém con “kh& khiém ton” nén tinh hiéu qua caa phuong phap
duoc dé xuit can dugc xem xét them.
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